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(54) ANTIREFLECTION ARTICLE DUE TO SOL/GEL METHOD AND MANUFACTURING 
METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an 
antireflection article provided with fine unevenness for 
preventing the reflection of light with good durability. 
SOLUTION: In order to manufacture the antireflection 
article by forming a fine uneven layer 3 having fine 
unevenness 2 to the surface of a substrate 1, (A) a 
master having a fine uneven shape formed thereto is 
prepared and (B) a master is used as a shaping mold or 
a duplicated mold produced by the duplication due to 
once or more templating/ reversal of the fine uneven 
shape on the surface of the master is used to press the 
shaping mold to the coating film of a sol/gel solution 
containing an organometal compound applied and formed 
to the substrate to shape fine unevenness to the 
surface of the coating film to form a fine uneven layer. 
The fine uneven layer is further baked appropriately. The 
shape of the fine unevenness 2 is formed so that the 
cycle PMAX in the most projected parts of the fine 
unevenness 2 becomes the minimum wavelength A,MIN or 

less in the vacuum of a wavelength band of visible light and the cross-sectional area occupying 
ratio of the substrate part in a horizontal cross section continuously and gradually increases 
from the most projected parts of the fine unevenness 2 to the most recessed parts thereof. 
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mmm<. z<d&. zi^&mKtezti^mmtf&itzo mwttitz. %wRm^±mmtLXs m. 
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H MIN *<0. 2X MAX Jsi±>-r^^*>s [0056]H MIN ^0. 2X. MAX [0057]*fc. pT^^HE'CCDJS^ 
£0. 5%UlTI^T^£M^^-<t$ga<!:-r^>^t)l*, [0058]H MIN ^0. 4X MAX [0059] ft &<D 
CZts ^max'*^ ^&ft : &^®<DM&*l~1&li&WL*fo%:Xfo&o Wlffl\Hi£h<D 

MAX =640nm(D^3lc*T^ffll^«!:-rHli. H M , N ^0. 2X MAX = 1 28nm£fr&<5 0 "f H MIN I* 

H MIN ^0. 2^ MAX = 1 56nrru -T^*>. H MIN li1 56nmJ*L±<!:-t:ftl£ &l^o *fc, ft'Mti^H 
MIN ^WP MAX tO^^^(*.«/hi^^H MIN /^^P MAX (Di±^. 1/2-4/1 fijg<irf£o 

MAX #50~250nm s §/MS£H MIN £ I(rlBJ^^P MAX <D1 . 5te<hLf::££>^fc&o 

[0061 icm^Mo^^Dy^y^^ic^^^^flS^-r^^i^ffl^iSJ^MtLr. ^tao 

^[*2lElW±(7)Sai?-JS$KlCc):^MX|i^T^^Lfc^M^ffll^<7)^^l>o O^y s §#J(C 

j^M<D^iii*. ^caci2^flfi:f^t'^^<7)iH]o^^«iui^^-r§xiiT*fey, 

[0064]£fc. Lx^XhM^(D/^->^J$lCi^LTI*, m^fiaS&Oifel^ \s—V—Wm&&m 

u— »f ams-cr*. TfxP^A, ®m&=FW<DftMm\zmm£tix^z>i'--<f=rm£tf 
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mmmxit. ^tbmizcomw'W-t/m m&ummw.izTVz^T-ztLximLx&z. mmm 
>it«i=«fcy. it&-?&m=Fm.<»oN s off. 7!>^i*&ii£^iJ3-r<5o gaaijisgcaffe 

(*aa) o *im4. zommmzbo-mtb^LT. nmtimLtzm&fsmmt-t&isiz. z&l±o> 
^mmo^mm^mxmmm^mLxtmiK v^fj^xmrnLtzm^mizm-r^m 

m$w*j$.tz*m£Lx%\t>tixi^o &tz. m&xit. mmm&nL-sm&j&fittzjD&tLxisn 
tiximitt' m&tt%mtfiJimit$#>ti;[,rts ^mw^m^mmnumcom^izit. 

[oo67]z<D*££r/;i/W&K^ 

^7P/^i— — >?\|(-tr55y?X, vol37. No. 3, p161-164. 2002)^^LTlS^tiri^o 

©a^utica* lt* mmm$m!±Lx*<Dmmz. mn^. ft?4M&i&<»mm<r)wmwth 
MVt$MB?&jjmtfmm£*ixi^o 

ioo68y/j^^mtLxi^mnu-^ii^m(D^m^izmr^V)u¥j^tLxmm^ 

tut. mftm<Dmftfr*mtT£x<Dmx^mfe&m?&mmrf&u<s mmnttm®. 
tfmiwtioits 'simvk&mttz&iz, mi*. mm<D^^±m^^mm^i&^it^m 

coo69]y j^jisfetLx&mzfrzmm&mit&wtLxiz.mM&jxmvmM&fomz&^x. 
R n M(oR' ) m xm^H^m7)^^>nt^m j f>. ^oiB^m^mtmi-f $>*i%>o tats. 

Ml*. Si. Tu Zr. Al. Ca. Na. Pb. B. Sn. Gel|<D&JS£^L. R%.TfR' li^JUg. X^U 

a-To fct, Mz.it&mMrf'T'tmsiCDm'&izits ±fe-«;ei*. R n si<oR' ) n _ 4 tte& 0 

[0070IHIC. ±ti<DiD^m7J^^>it^(DM:Wm^:miiMt. Si(OCH 3 ) 4 . Si(OC 2 H 5 ) 4 
S<DW*&7^=i*2/Rb£*B. Ti(OC 3 H 7 ) 4 . Ti(OC 4 H 9 ) 4 ^<D^*>^7;Ua*vRb^i|fcl. Zr 
(OC 3 H 7 ) 4 . Zr(OC 4 H 9 ) 4 H(D V^Uzin^ A^T;U3^>Rb^^. Al (OC 3 H 7 ) 4 . Al (OC 4 H g ) 4 ^ 
<&7;i,=Ui^A^7;U:3*vhMb^. NaOC 2 ^ 

ft** mic. wmzkTfr^isMt&mtomtomzmimit. ^;uh'jxh^»^>c(cH 3 )si 

(oc 2 h 5 ) 3 ]. ^uhU^P/K^» : 7>C(CH 3 )Si(oc 3 H 7 ) 3 3. s^;i/S?xMr*>>^>C(CH 3 ) 2 

Si(OC 2 H 5 ) 2 ]lp^Ift,^o 

[oo7i]*fc. ^r^JUb^^L-ci*. -fl55ex n M(oR' ) m xm^^mTjvzi^>nt^m 
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vjummm. ^)\i-^T)^-)vm<r>m^m.®m^. *°'jx^u>>f u^-ju. tru>?u 

£tfT°£&o &tz. V)i>?)\,mz\^ 7k. sRiMi* y*y— ;k x$/— jimorj^— ;u. y^;ux^ 
;u>rh>, wu-Tv^;u>rh>^<z>^-h>. Pi£x^;K ^^;uHcdxx^;H|(D^J^1: 

iooi3 y imMm\z^m.w^Lx. x j)^^m^m^x^fSL£tzm^m\znL.x. mmntuzm 
mm$n EutuH-tu*. mftmmmizizmmommw&tfMMZti. wimus&mtfmztiZo * 
tz. mmmtm^mit »im®w;m£?z>tf. mBm~miz&m&mtbxmm&m±izm<tz-exm 
mw&mt-f&o mmmitm^uamLxt^o 

(Dxfotiix. wizffiMmzm*fttzMmw&m&&j&Lx, mmm^^mwr^m^itt^m 
^xmmnmtLxt>£ki\ &m?z^t\z&y .^Mwth&mmizm-tzmmwthmiz. mm®, 
mm®., mm. mm^®mfy^mHtz=b<Dtt^o ^x. mmx. mmua£KD±izw.iziTomw 
(D^Mmmm^m^mz^mmr^m^mommmm^^mmm^mmx^^m 

n^m^miz^x.mmmx'mmL^mizmm^^mmit^^vju^jumz^mLxib 

m^-tac^-c^So «eoT, z\tiP>mmnm#<Dm&iz&z s mm®, mm®, mm. wmt*mm 

[oo75]^fc\ mmw^z.wommm&ttcDWi&x&'oxt,. ±&<Di.u£mm®. mm®, mm. 
mffi$®w<D®mt>mm®mttj:&<Dx&*itf. ns-«ztfc-e#ao iiig^t 

ntHtf, ztuzfrfr&mmtir mtfmmztiznx*. £.m®rtft±-?& 0 &tz. ttttAWMtm 
xmmis-t*w<Dmm&#i<Dmtf<Dm'£xi*. mmT.mitmmx^tjn^^ mm9&m*>*imx*±m 

®1}mtitzMi&l53ktti:Z>o 

[oo76]cswjs*ti tLxit. nizm^Hui^o X'yMttiz^vwzfnmmn&n. m 
■*im®mm. mm<t®®mm<D'&mmn$:m^z>zttfx&z>o m^m^mr^m^it. 
mi&#<DM®®oMx&tftLxizm&mttmw&Li\ &&<D$mizit. Rmmstto&om 
mzfcctzmn2&m-?ti&&i\ &tz. &wz&. m*m*>o*&m-tz>o 

mif bti€.o &tz. mmnttwn&tttLxiz. m-*im®mmtfvtm&}x$>y .mm*. (^)t 

VJ^m^fr. *°U (>$07<7'j;H£x^;k (j*$)7^'J;u^^;u- U^)7<7 l )J^my^)^m 

£tem<DT<7*)ji,ffimt{BL. (WTW^tteTWfr. mvzwpv^wfr-f&o k tkutj- 

7H';x-x;ux;u^^->. /K'jx/u?*:^ -fe;un-x3MitJ]B. mt\z-)\,mi%. tK'Jx— ^;ux— t- 
[0078][J5Stl»±tlp D p<Dffl3t^d:fc\ ^BJlc^^JS^ri^ih^p^tL-CI*. ^#1*, = 3fc5c«M** 

i*. ma>xmMx&zt>miz s ftti&mizttLxs.m-t&izmLtzztitmiwx. mm\m£hit&& 
L<itftw\z\tmih2-&-f . pim\zmfh>tiz>m&. mw*. ^m^wzmif^ti^m^mtmmx 
$>&o tats. *mm<&mi,m&m&iz. ztifr*M7ji£H&mmzmj££H& : b(Dx\ztiii\ 
[oo79]<5u^.(i. m&nu. 7i/$jM^W0&Mm&\zi&if&mmm*u<Dmttxfoz>o 
m^uxit. \-cDm<Dn^^*)wmw\z^ t&*im&mbt&r>tzmmnm.vtts^*&<»m# 
jwe«2f*i£o m.tt£^x<j)%.M®j±m&\t. 9\-m\zm\£?&&\zm j p7t5*i^(Dm®<»&x*f%. 
w&m<»mm€x\tm-t-? . fomomwom\zmmmw€i&m+tz*,<Dt-?z><Di}W3zL\.\ & 
fc\««**«Pf*. LCD^a>*^/N°^na^ic mmzKmzh&im.&.T-}-u'?*-*m<r>mu 
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coo8o]fc*>\ ±E©*3a:jBf«t*it m&THtattT&m&tLxit. m^mm. aw©*!-** /<- 

y-j-;u=i>t?i— m^«^0!>PDA7S2i*flMIMt*ai&3l^ HctMi, CD^U— v— . DVD 

[0081 ]3tf-. tR^^>-h5K(DJSStl»JJi!t$Dp D p|C^lNT(*, ^B^^^/U^HPl^ffl-r^B^fe 
SIAIB£±« LCD. CRTm&mTji'^Jl'tWB&tLTmftttli&OlV. m*' 

(DSs^^Bj^w^^iafl^isitfejssti^ih^p^^-r^^. ^JsatawfSo 

[0082]fcfc\ 8B^/<*/H4, flJjLtf* «W«WKDPDA7b2l*«*if «S»5R(*»). BRL^ 
I*. ^-tt*^-V3>vXfA, POS(l5^B#^1f iwlt- y-A*ag5|5, ATM 

(SRASHHl^feJltffl*). -7T^>5'J. HMSS»3R. 8§?ff«8StfL f>^M>7, tf^hfc* 

fl-ms. t^^SHOi^S, ECR flP<D*»*. HUM*. %a 

[0083] 

K*6«]j2iT. nwjiCcfcy^Bj^siicp^-r^o 

[oo84]ch^ji ]^<d^iclt, isu&sl % /;uy;u**ffl*Lr, mi (Exopa^mmizumw^ 

2$*-r«««HHfl»3A^ »M ±lC«g$n^m^<7>igBJ^JS#t|^ihi^p n p10^ilLfco 
[0085](1)|8»S<Dft«:53£#W»«©friEK^ 

i>Xh£*tf>zi— KLTU^XHg^JMLfco JKlvC, CCDUvX^lC, $8tt£Jl#]300nm<D^>a. 

t> li^x&wi&yvmmjixxF^Jiv^fLx. mmn^mw&j&fttfikMZtitzmmi'?-* 

[0086] (2) vOu<f;i/?fta>ffc« : vOu^i/jflteL-cii* rt#Msio 2 vOu»»£, ift»T*sio 2 y 

jumfctz&xmmuztittM'SLxftmLtzo 

ioo87V2-^m^ms\o 2 V)l^<Dmm^.mnm.mmmxm.mtiim^mmLtzm^^y 

^*zi|C % ^;UHJ^h^VV7>(MTMOS)22. 7g(0. 1 7mo\)t*$S— iH4ml^a^.Tl^ 
U O^Kft^Lfco OfX<h:7K<hJ&^<!:£. #^,H 2 0/MTMOS = 1. 30, HCI/MTMOS=0. 10 

5tti&m\Z%k1XiLX s M;£T*1 0#M«#LfcfiL l£^m^#AL^b70 o CT*3^r B 1, 1 50rp 

^#feo zow&^-m&oft^mit. wjttis^&mm&ntLx* Gpcwusra^n-^K^ 

7) lC<fcy m^Ltzt^. fi*¥^)^T«T*42000^feofco 

[0088](2-2)^^»SiO2y;U^(DtS^:^;UKUxh^VV^>(MTEOS)A<S^&<J[CSi 
Wt&tLXm&O. 005N(Dt&M&MTEOS<DT>l'^*i'&tW : E)l'm&%i1X\LXs 25°CT?3B#P B 1. 
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[0089] (3) VOU? jbttftHft : ±lE«fl^«SiO 2 V0l>»$ftlC* ftlUWift=Fm.SiO 2 )/)l,mfeZ30 
[0090] (4) m^BO>mfStJSLlfmM : i?£250nm<D7KUX^u:^rU:7£l/— hv— hfr 

ttHBDgO^jaSLfco-r&sh*. SiO 2 ^^^J^figLfc£Wl3mff^^Cl20°C. 1Pa(10kgf/-c 

mtf&tt±i~mmztitzffim<Dmwtj;&mm±w&timz>titzo 

[0091 i±tmmw{hm&&ttmmizm-?$>%.mm±m5i,i~'3^x^ s.mm&mm>tztz.z* m 

mjx.mmito. 3<x>t%.tt\fc±%imtfm&ht>*itzo 

[0092][H«B^j2]^a>^[cLr, hups. vOu^ujatefflfcLT* JS1 (E)o>jn#«isrc«ttiHCi 

2$Wri>m$fflP£ICiJl3^. «Wl±(C»ji^^1tl«a>MBJ^J5*ri»lh!KDB D p10^^L^o 
[0093](1)m^M(D^:^^XSl5CD^®[C^M^PA^^L^^(D±IZ7Kv^U 
vXh^Xt°>=l— KLTL/vXh)g^JiJcLfro^t^\ Z<DUv*JglC. $St1t^^300nm<D>^>3. 

X\*/W—>m&tefiLLtzo &^X. ^UvXh/N°^->J10^PSP^^SaiLTl^#M^PAJ!i^ 

[oo94](2)V;i^u&(DfESi:y;u^u&^ 

[00951(2-1 )K»«SI0 2 ^**©«tt:a#«.a**A*,#tt*j**tt«LfcBBOP 

^;Uh'J^h^VV^>(MTMOS) 22. 7g (0. 1 7mol) 4ml£2]DX.T/1-& 
L. 0°Clz;^iPLyc o CltL^Kil^^s #>5r.H 2 0/'MTMOS= 1. 30. HCI/MTMOS=0. 10 

5£fcS«lc»ftll/C. M-C1 0#|H]«#LfcflL tt»M*£i*AUi:jb<&70 0 CT?3B#|llk 1 50rp 
a*¥*S]^ ; F-*-e42000T?fcofco 

[0096] (2-2) «a^»si02vou»jaa>MS ^;i/HjxMrvv^> (mteos) tfmm&}\zs\ 
o^ctMeSio, 5 «iu Me{z*T)\s&)\zm*ftMJ&ifm&LtztMmuzt$<DmMftmmtf3 

mm%ttj:&n iz s MTEos^mx^^jv^j^^izmf^L. ^ : ^25°cizm^i-^x 

X. 25°CT*3B#f!Ik tiQTkttm&fc&ff-otzo 2llZ s mitft\tLXmmi-h- , )0^tmM&M'&Ltz&<D 

% : mqlx. 25°cr-i mmmwLXs <s«^*si02^;u»ift£»fc, 

[0097] (3) *J)\,f ;i/iS(Dig : ±E«»MSi0 2 V ;U»?ftlC. tfriB*# : f-SSiO 2 v0l/»$ft£30 

m^m<ovj^fju^tLtzo 
[0098] (4) m^m<omf&jS(.xsm^. ■. m.£2mm(Djm>m<D&tt<Dmmz±tzv)i>f)i'&&. m 
Rimzikommtf. ^o^a^tt^m^m^u 60°cx5^m^mLxm^mtLtz o m 
tea )<DHr*m&m^x. mzris*mizxm>M^m(Dmmzffim(Dmmw\!h&Mw.Ltzo -?tzt> 

*>. S\O 2 m^m^f$.Ltz&WzUmm^a20°C > 1 Pa(10kgf/cm 2 )]<7>!&J±IM*-e}S ELfc, 
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aii$45o o cT*3o^^^Lr, mm&iteffiitmw&mtLx. mm<D^.mm±^i^ntz 0 
ioo99i±&mm\$&m$&ttmMizm?%!xmm±w>&iz'D^x. s.m^mmuztc^ m 

[0100] 

muz'&. z<Dmmmfrih<DMmz&'oxMmx$z><Dx\ £j£f£#mi^ mwizMtfttz 
^Dflfljiii. 9)is¥)i'mz&-oxtej8.-t&&\z. mmm&nmtfmzti. m^t2Pmmz^m 
mm£LxMtfttzm'£izi£'<x. mm®.* MfeVk%f&m*itzt(D£x£z> 0 &tz. WLmw&owg. 

ii^momm^mmizmmmcommmz^L^mm^ni-simt^o L&t. mmm^z 
mmT.mm^&x±mte.rf&<. m^ummiy-bm<Dmm^<D^mizmLx. mmmm\z& 
vw.iz*k&it&&<-tz>mt-5jm£tiiZ>o &tz. *mw<Dmm?5&xjxmm±ty&iztt^ft&&m 
M5±®miz. m&mmm<Dm6:mmiJxm\z&^xftjxm&&m?&i,<Dxitm<. m&mmtg. 
^t<D^m0M.Mum^mmt^m^r^miz^-oxmmLxi^^iz^s.mmtimmLtz^. 
t/tmmmtffa±i-&o '&ix. -rvx^w^nt mm^uoj&ttmz&mmz. m^omm^ 
i^±^^tmz % mm^(o^omm^mt±if^^mm±m^tm^^o 
[01 oi ] (2) &tz. g-tt&mmm&tttL, WLmw&m&mmT&mzmif. . WLmw&mtfmm 

w«tt* mm. M$cfttiE.mz& i mniz&titz*><D£x*$&o vt-ox. m*.&. mmw&<D±izmizi 
TommcDmBMmmm^mm^mz^mm^^m^mcommm^w^H^mmijmmizx 

wo2K3)*mm&mm±qto&\z&*i\z. ±^m^mxm^tz^m<m^Mo 

m<omw 



imi^^m(DRmm±^ a <Dm^yjm^o-mmxwiit^}\zmmr^mBMmo 
[M2]i&«fiT:i#&;K£^m/T^ 

im3}mm^xm^^m^mtfrm<D^^m^mzmmr^(Dm(^<D2) 0 
immmw&xmbh%mitommm<Dftttmi&mzmmi-%&<Dm(*<D3) 0 

im$\mm an^w-m ^ r^iBs^^o^^j^-r a if m m „ 

1 

2A mmm±<o)mm\s^h 
2t mmvn{h2<D)m£iU 
3 a mmm(D)m^m 

3 MM 

1 o E.M®j±y®& 

40 mm 

41 mmmmmm) 
n 0 mtirm 
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n 1 

n ef (z) mihmmm 

h min mmunthovm'^mz 



P MAX 



[Ml] 

(B) 



CO 



40 (A) 
„j ^ ^^^^^ 

<D) 



41 
A 



(E) 



10 



WggSSSS5S5556B0WSE 



-41 

2 
3 



a (n = n a ) 




[ H3 ] 
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